Abstract
INTRODUCTION
As per the 19th Livestock Census, Ministry of Agriculture, Government of India, the total number of cows and buffaloes, has increased from 77.04 million to 80.52 million. According to the Economic Survey 2015-16, the total milk produced in India has also increased from 137.69 million tonnes in 2013-14 to 146.3 million in 2014-15 tonnes according to the National Dairy Development Board. Demand for milk is increasing drastically as the human population is increasing, all over the world. Thus milk can be a good source of income to everyfarmer having certain amount of cattle. There are many factors which affect milk productivity; fodder being a major factor. Fodder contributes in improving quality as well as quantity of milk. Therefore the entire lifecycle of fodder grass/crop (sowing to harvesting) plays a vital role in obtaining good quality fodder. (Pathak et al., 2016) . Fodder harvesting machines in India are limited to rich farmers and that too to a small extent. The farmers mostly depend on manual labour for harvesting fodder crops. The equipments are fully automatic, semi-automatic or manually operated. However, these machines are very useful to large farmers. Their utility and cost are a concern when it comes to small farmers which are a major part of the Indian agriculture. On the other hand, there are semi-automated equipments which can be useful, however, they are not actually meant for harvesting fodder. Farmers make certain compromised adjustments to these equipments, which result into wastage of crop and can also lead to accidents. To overcome all these problems several improvements have to be done. This calls for a new compact product which can cater the needs of every small scale farmer for fodder harvesting. (Pathak et al., 2016) . In the process of new product development, ideation or concept creation is very important. Taking into account various factors different ideations come up. Out of these different ideations one ideation is selected which turns into the actual product. Each of these ideations have their own advantages and disadvantages. Selection of ideation depends upon different criteria. Thus ideation selection is a very critical step in the process of new product development. Hence, to make the correct decision, multi criteria decision making methods come into picture. Multi Criteria Decision Making is a process of evaluating real-world situations, based on various quantitative/qualitative criteria in certain/uncertain/risky environments to suggest a suitable of action/choice/strategy/policy among the available options. Techniques like AHP, TOPSIS, Modified TOPSIS, PROMETHEE, etc. are useful in decision making.
LITERATURE REVIEW
Various developed machines are effectively helping the farmers for facing the problems associated with harvesting. As compared to manual harvesting techniques, few labourers are required after the implementation of these machines. It makes the harvesting process faster hence reduces the time required to harvest the same amount of yield manually. But these machines are only useful for large scale farmers prominently due to their high cost and large size. Thus small farmers still rely on the traditional way of harvesting. There are many machines like, Green Fodder Cutter, Forage Harvester; BCS Fodder Harvester, Self-Propelled Vertical Conveyor Reaper in the market. By using these machines we can cut the fodder crops with betterefficiency resulting into reduced wastage and increase in fodder production. (Pathak et al., 2016) . Apart from this, all these available techniques have some or the other disadvantage. Reduction in human efforts, proper posture while operating the machine and other ergonomic issues need to be addressed. The available machines are generally selected on the land holding of the farmers. Also the other factors like height of cut, fuel consumption and cost of operation are also considered during the use of above machines. (Pathak et al., 2016) . The decision-making, as a concept, is widely used, because it is present in everyday life. There are many definitions of decision making process: according to H. Koontz and H.Weihrich, the decision is defined as choice of the most suitable alternative with respect to the predefined criteria, while T. Hunjak defines it as collection of activities from the problem definition to the alternative selection. (Tomić V. et al., 2011) As with the decision definition, so with the process of decision-making: there are a few different levels: identification and definition of problems, determining collection of alternative solutions (Ai), determining collection of criteria for alternative evaluation (Cj), alternative evaluation and, finally, alternative selection.
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July 2017 Fig. 1 Phases of decision making (Tomić V. et al., 2011) During the past two decades, there has been a steady growth in the number of multiple criteria decision making (MCDM) methods for assisting decision making with multiple objectives. These MCDM methods allow decision makers to evaluate various competing alternative courses of action to achieve a certain goal. (Rao R. V. et al., 2009) AHP is based on the experience gained by its developer, T.L. Saaty, while directing research projects in the US Arms Control and Disarmament Agency (Bhushan N et al., 2004) . It was developed as a reaction to the finding that there is a miserable lack of common, easily understood and easy-to-implement methodology to enable the taking of complex decisions. Since then, the simplicity and power of the AHP has led to its widespread use across multiple domains in every part of the world. The AHP has found use in business, government, social studies, R&D, defence and other domains involving decisions in which choice, prioritization or forecasting is needed. Since its discovery AHP has been applied in a variety of decisionmaking scenarios: a.) Choice -selection of one alternative from a set of alternatives. b.) Prioritisation/evaluation -determining the relative merit of a set of alternatives. c.) Resource allocation -finding best combination of alternatives subject to a variety of constraints. d.) Benchmarking -of processes or systems with other, known processes or systems. e.) Quality management (Bhushan N et al., 2004) . PROMETHEE is a well-established decision support system which deals with the appraisal and selection of a set of options on the basis of several criteria with the objective of obtaining a ranking among them. PROMETHEE July 2017
It is also observed that MCDM approach is a viable tool in solving the facility location selection decision problems. It allows the decision maker to rank the candidate alternatives more efficiently and easily. The facility location problem demonstrates the computational process of the PROMETHEE and the same can also be applied to other strategic decisionmaking problems (Athawale V. M. et al., 2010) . The past researchers have already applied different fuzzy MCDM techniques and knowledge base and intelligence systems to support the tool designers select the best tool steel material. But, there is still a scarcity for a simple mathematical approach in this domain. To fulfil this demand, PROMETHEE is adopted to select the best tool steel material. It is revealed that this method has the potential to deal with complex decision-making situations and can incorporate the decision maker's preferences regarding the relative importance of different tool steel material selection criteria. The measures of quantitative and qualitative tool steel material selection criteria, and their relative importance, are used together to rank the tool steel materials, providing a better evaluation of the considered alternatives. The observed results are precisely in compliance with the predictable choices (Maity S. R. et al., 2015). The selection of suitable software would increase the competitive advantage of an industry. A decision making framework for software selection in manufacturing industries using PROMETHEE along with AHP. The proposed PROMETHEE is a fairly simple and can be used by nonexperts. Furthermore, the paper suggests ranked value judgments on a fuzzy conversion scale to represent the qualitative software selection criterion (Rao R. V. et al., 2009). The fuzzy PROMETHEE is also used for the textbook selection process. The study modifies the structure of Fuzzy PROMETHEE in three aspects: representations of a fuzzy number and a ranking method as the convention way, use of fuzzy weights, as well as use of Gaussian criterion functions for both max. and min. criteria (Yuen K. K. F et al, 2012). Fuzzy PROMETHEE is used for a supplier selection problem. The objective is to select the most suitable supplier. The main advantages of the methodology are the user friendliness coming from the linguistic evaluations, and the consideration of the vagueness or fuzziness inherent to the decision making environment. Hence, the method can be an efficient and effective methodology to be used by decision makers on supply chains. The proposed methodology can also be applied to any other selection problem. (Kahraman C, 2014) The study explores theuse of PROMETHEE and AHP in solving a supplier selection problem and the results obtained can be valuable to the decision maker in framing the supplier selection strategies. The multi criteria decision making is a vital tool in solving the supplier selection problem. It allows the decision makers to rankthe candidate alternative more efficiently and easily (Shakey B., 2013 ).
In the study, the important criteria those who perform significant role in product disassembly process, have been selected, then AHP has been applied to calculate the weights of the each selected criteria and applied PROMETHEE for the ranking of the tasks for the assignment by using these weights. With the help of ranking of the tasks, tasks have been assigned to the disassembly workstations according to their rank in decreasing order, precedence relation and cycle time constraints (Avikal S. et al., 2013) . The study performed proves that the PROMETHEE method may be used for selecting technical solutions in case of multijunction photovoltaic panels, as well as in case of other types of construction installation works. This article fills a void when it comes to choose the technical solutions for construction installation works. At the same time, it results that the PROMETHEE method is based on a utility function, and in this case the multi criterial problem is basically reduced to a single criterion problem for which an optimal solution exists (Ioan G et al., 2014) . In order to select the most appropriate multi-instrumentality policy package to stimulate a clean vehicle fleet, an integrated approach of AHP and PROMETHEE has been proposed. AHP has been used to set up the hierarchical decision tree and to determine criterion weights and hence represent trade-offs between criteria in PROMETHEE, which did not provide any formal guidelines for weighing up to now. On the other hand, PROMETHEE enriches AHP by associating a preference function to each criterion (Turcksina L. et al., 2011) .
SMALL SCALE FODDER HARVESTER
Fodder harvesters are required to cut the fodder crops which are further used as meal for milch animals. Milk production through these animals provides additional source of income to the farmers. Also if a monsoon season doesn't give a good yield, income through animal husbandry helps them to survive. Hence, fodder crop production plays an important role in agriculture. However, the current equipments are of high capacity, large size and costly. These equipments are thus used by large scale farmers. Small scale farmers have to still depend on manpower for fodder harvesting. Due to urbanisation finding skilled manpower for this job is very difficult. Also this traditional method of harvesting is not ergonomically sound. Thus there is a need for a small compact multipurpose fodder harvester for small scale farmers, which will reduce the dependency on manpower. Also while designing the new product the ergonomic factor should be considered, so that operator's health is unaffected. The new product should be of low cost so that small farmers can afford it. Thus depending on the various factors as per the requirements of the farmers four ideations I-1, I-2, I-3 and I-4 are considered for selection. I-1 has three wheels, shaft and gear box arrangement; I-2 replaces the shaft and gear box arrangement with a flexible shaft; I-3 uses the wheel barrow concept for housing the engine; I-4 has four wheels, shaft and gear arrangement. 
METHODOLOGY
Implementation of AHP to calculate weights of each criteria. The original PROMETHEE has no systematic way of assigning the weights of relative importance to the criteria. Hence, use of analytic hierarchy process (AHP) is suggested in this paper to be used in conjunction with PROMETHEE for this purpose. The steps are as given below: a) Find out the relative importance of different criteria with respect to the objective. 
The smaller the value of CI, the smaller is the deviation from the consistency.
f) Obtain the random index (RI) for the number of at-tributes used in decision making. g) Calculate the consistency ratio CR = CI/RI. Usually, a CR of 0.1 or less is considered as acceptable and it reflects an informed judgment that could be attributed to the knowledge of the analyst about the problem under study. The initial matrix was using the above table and is given below; After calculating the weights of the criteria using AHP, the next step is to have the information on the decision maker preference function, which he/she uses when comparing the contribution of the alternatives in terms of each separate criterion. Let the decision maker uses the preference "usual function". The preference function (Pi) translates the difference between the evaluations obtained by two alternatives (a1 and a2) in terms of a particular criterion, into a preference degree ranging from 0 to 1. If two alternatives have a difference d 0 in criterion cj, then a preference value Pi ranging between 0 and 1 will be assigned to the 'better' alternative whereas the 'worse' alternative receives a value 0. If two criteria have a zero difference, they are indifferent which results in an assignment of 0 to both alternatives. The pairwise comparison of criterion Design (c1) gives the matrix shown in Table 10 . Similarly, the pairwise comparisons of the four alternatives with respect to other criteria are made. Table 10 . Preference values resulting from the pairwise comparisons of the alternatives A1 to A4 with respect to criterion Design (c1) Design c1 a1 a2 a3 a4 a1
For PROMETHEE outranking relations, the leaving flow, entering flow and the net flow for an alternative 'a' belonging to a set of alternatives A are defined by the following equations: Table 11 is prepared which shows the resulting preference indices as well as leaving, entering, and net flows of the alternatives of Table 9 . 
CONCLUSION
Thus the ranking obtained from PROMETHEE are same as that obtained from TOPSIS (from table 12 ). Thus the results proposed by PROMETHEE are justified and reliable. The selection of suitable ideation would support the decision for going ahead with the prototype stage in the process of new product development. The current work presents the details of a decision making framework for ideation selection in new product development process using PROMETHEE in conjunction with AHP. The proposed PROMETHEE is a fairly simple and therefore transparent for decision makers. Furthermore, the paper suggests ranked value judgments on a fuzzy conversion scale to represent the qualitative selection criterion. The proposed decision making framework using PROMETHEE can be extended to any type of decision making problem involving any number of criteria and alternatives. 
